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ABSTRACT

Objective: The aim of this study is to determine the severity of female sexual dysfunction (FSD), quality of
life, and depression status in female patients with Cushing’s syndrome (CS).

Material and methods: This study included 29 sexually active women with CS and 30 healthy age and
body mass index matched women. The Female Sexual Function Index (FSFI) questionnaire, Beck Depres-
sion Inventory (BDI) and Short Form Health Survey (SF-36) were filled by each participant. Plasma levels
of FSH, LH, PRL, cortisol, DHEA-S, 17-hydroxyprogesterone, androstenedione, free testosterone, total tes-
tosterone and estradiol were measured.

Results: Female sexual dysfunction was present in 88.9% of the women with CS and 24.1% of the control group. The
CS group showed a lower total FSFI score [16.6 (IQR: 5-23)] compared to the healthy women [26.8 (IQR: 25.5-30.4)
(p<0.001)]. The FSFI scores in the arousal, lubrication, orgasm, pain and satisfaction domains were all lower in the
women with CS (p<0.001). Both summary scores of the SF-36 were reduced in women with Cushing’s syndrome
compared to the control group (p=0.001). The BDI scores of patients were significantly higher than those of the con-
trol subjects (p=0.007). In patients with CS, levels of LH, estradiol, and DHEA-S04 were significantly lower while

cortisol (p<0.05), and 17 hydroxyprogestrone levels were higher than control subjects (p<0.05).

Conclusion: This study showed that majority of the women with CS had FSD. This may be related to the

inhibitory effect of cortisol on sex hormones.

Keywords: Cortisol; Cushing’s syndrome; female sexual dysfunction.

Introduction

Female sexual dysfunction (FSD) is a disorder
of sexual desire, arousal, orgasm and sexual
pain, with a detrimental effect on a woman’s
quality of life. Age, education, chronic diseases,
medication, psychological and physical condi-
tions have been shown to affect sexual func-
tion."! Similarly, many neurotransmitters and
neuropeptides such as serotonin, dopamine,
epinephrine, norepinephrine, histamine, opi-
oids, and gamma-aminobutyric acid (GABA)
have been related to the FSD.”! Disease-states
associated with low estrogen levels such as
menopause, dysfunction of the hypothalamic-
pituitary axis, hyperprolactinemia and prema-

ture ovarian failure and androgen insufficiency
are the main endocrine disorders known to
cause FSD .4

Cushing’s syndrome (CS) refers to the clinical
manifestations induced by chronic exposure to
excessive concentrations of glucocorticoids.
Glucocorticoid excess causes several meta-
bolic effects and psychiatric symptoms ranging
from anxiety to frank psychosis.”! Exposure
to supraphysiologic levels of cortisol over a
long period of time reveals abnormal limbic
system drive on the hypothalamic-pituitary-ad-
renal axis and causes depression.”" Moreover,
studies investigating health-related quality of
life (HRQoL) in patients with active CS and
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healthy subjects and patients with other pituitary neoplasms de-
fined worse HRQoL scores in patients with CS.[5!

Corticosteroids have a profound effect on many regulatory sys-
tems of the body, including the reproductive system. Excess ad-
renal androgens and cortisol both suppress gonadotropic func-
tion, which results in an array of gonadal dysfunctions. Indeed,
most female patients have oligomenorrhea and amenorrhea, and
frequently show infertility problems. Also hirsutism, due to the
excess of adrenocortical androgens, is extremely frequent in
women with Cushing’s syndrome.!"” However, scant data exist
on sexual function in patients with CS.

The primary aim of our study was to investigate the incidence
of sexual dysfunction in women with Cushing’s syndrome and
compare it with an age-matched healthy control women using
the Female Sexual Function Index (FSFI) questionnaire. The
quality of life and depression status were also evaluated in these
patients. The secondary aim of the study was to assess the corre-
lation between sexual dysfunction and hormone levels in wom-
en with Cushing syndrome.

Material and methods

A total of 29 sexually-active women with CS, followed up and
treated at a tertiary referral center between 2012 and 2014, were
included and compared with 30 healthy age-and body mass in-
dex matched female subjects.

Exclusion criteria were usage of any drug that could possibly
affect sexual or psychiatric status like oral contraceptives, heavy
smoking, presence of inflammatory genital disease or vaginal
discharge; musculoskeletal, neurologic, inflammatory, or clini-
cally significant chronic diseases, pregnancy; menopause or
emergennce of these conditions during the study.

All participants had a stable heterosexual relationship and were
sexually active with a normal sexually-active male partner. The
frequency of sexual activity per week and personal sexual his-
tory were obtained from the subjects. Demographic features and
a detailed medical history, which included the presence of any
systemic disease, use of medication(s), menstruation status and
cigarette use were obtained from all subjects. Height and weight
values were recorded to calculate the body mass index (BMI). A
detailed physical and gynecologic examination was performed.
The previous therapies and remission status of CS were exam-
ined for the patient group.

For the assessment of sexual satisfaction, the Female Sexual
Function Index (FSFI), which was first described by Rosen et
al." was applied for all subjects. The FSFI survey was validated
for Turkish women. The same cut-off values were defined for

Turkish population.'? The FSFI includes a total of six domains
including sexual desire, arousal, lubrication, orgasm, satisfac-
tion and pain during sexual intercourse. The total score ranged
between 2—36 points, and a total score of <26.55 indicated sexual
dysfunction as described by Wiegel et al. and in various studies.
UL The questionnaire survey was conducted during the early
follicular (days 2—-5) phase of the participants’ menstrual cycle.

All the subjects completed the Beck Depression Inventory
(BDI), a 21-question multiple-choice self-report inventory,
which measures the severity of depression. An analysis of the
validity and reliability of its use within the Turkish population
has already been conducted and a cut-off score of 17 points was
determined.!"

Short-Form Health Survey instrument (SF-36) was used to eval-
uate quality of life of the subjects.!"®!”1 Two summary scores, the
mental component summary (MCS) and the physical component
summary (PCS), can be derived from the eight domains of SF-
36. The MCS and PCS are designed to have a population mean
score of 50 with a standard deviation of 10. Validation for SF-36
in the Turkish population was undertaken by Kocyigit et al."8!,

The diagnosis of CS was established using appropriate tests
such as 24-h urinary cortisol (UFC), late-night plasma or sali-
vary cortisol, overnight 1 mg or the classic 48 h low-dose dexa-
methasone suppression test (DST).') Remission was defined as
finding of overnight 1 mg DST <1.8 mcg/dL and 24 h UFC lev-
els in the normal reference range of the laboratory.

Fasting venous blood samples were drawn into plain tubes from
patients with CS and controls in their early follicular phases be-
fore nine am after overnight fasting. The blood samples were
centrifuged for 10 minutes at 4000 rpm at 4°C. For the deter-
mination of hormones freeze serum aliquots were immediately
froze and stored at-20°C until further analysis. Prolactin (PRL),
luteinizing hormone (LH), follicle-stimulating hormone (FSH),
dehydroepiandrosterone-SO4 (DHEA-SO 4), free testosterone,
170 hydroxyprogestrone (17-OH progesterone), androstenedi-
one, estradiol (E2) and cortisol levels were measured twice using
a commercial enzyme-linked immunosorbent assay (ELISA) kit.

The study protocol was approved by the Ethics Committee of Cer-
rahpasa Medical Faculty, Istanbul University (date:02.18.2013
and no. 3954). All the subjects read and signed the informed
consent forms before being enrolled in the study.

Statistical analysis

The data were statistically analyzed with Statistical Package
for the Social Sciences (SPSS Inc.; Chicago, IL, USA) 15.0
package. Birth and residency settlement type, education and
income levels and associated complications of the patients
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Table 1. Demographics data of female patients with
Cushing’s Syndrome and healthy controls

Cushing’s Healthy
Syndrome Controls
Variable n=29 n=30 p
Age, year 38 (34-44.5) 39 (33.7-42) 0.98
BMI (kg/m?) 30.5(27.1-33.6) 30.0(28.6-32.1) 041
Birth settlement type (n, %) 0.08
Rural area 10 (33.3) 4 (12.9)
Urban area 19 (66.7) 26 (87.1)
Education status (n, %) 0.001
Literate 3(10) 0
Primary school 7(23) 4(12.1)
Middle school 6 (20) 0
High school 7(26.7) 13 (48.5)
University 6 (20) 13 (394)
Income level ($/month) (n, %) 0.001
<500 9 (30) 0
500-<1000 12 (43.3) 13 (40.4)
1000-2000 7(23.3) 10 (38.4)
>2000 1(3.3) 7(21.2)
Associated complications (n, %) 047
Present 10 (32.1) 9 (28.1)
Absent 19 (67.9) 21 (71.9)

Data were expressed as median (interquartile range). Bold letters represent p<0.05

and were considered statistically significant

Table 2. FSFI, BDI, Questionnaire Scores female patients
with Cushing’s Syndrome and healthy controls

Cushing’s Healthy
Syndrome controls
n=29 n=30 P

Beck 16 (10-23) 10 (6.5-14.5)  0.007
FSFI Total 16.6 (5-23) 26.8 (25.5-30.4) <0.001
FSFI subscores
Sexual desire 3.6(24-3.6) 3.6(2.7-4.8) 0.23
Arousal 2.1 (0-3.9) 4234-54) <0.001
Lubrication 3.6 (0-4.5) 48 (3.9-577) <0.001
Orgasm 1.6 (0-4) 444-52) <0.001
Satisfaction 2.8 (0.8-4.4) 48 (4-52) <0.001
Pain 3.6 (0-4.8) 4.8 (3.8-6) 0.006

Data were expressed as median (interquartile range). Bold letters represent p<0.05

and were considered statistically significant.

FSFI: Female Sexual Function Index; BDI: Beck Depression Inventory

were expressed as numbers and percentages (%). Chi-square
test and Fisher’s exact test were used for categorical vari-
ables. The variables with significance were evaluated using the
Mann-Whitney U and t test to investigate differences between
the groups. The results were presented as median values and
interquartile ranges [IQR]. The degree of correlation between
variables was evaluated using Pearson and Spearman’s cor-
relation tests. P<0.05 was considered statistically significant.
Linear regression analysis was used to determine the most
important predictors of FSFI. For the variables which differ
significantly between groups and could possibly affect FSFI, a
hierarchical multiple regression analysis was performed. The
variables included in the model were education status (cate-
gorical; over and below 8 years), income levels (categorical;
high and low), physical-and mental health domains of SF-36
(continuous), and BDI scores (continuous). The unique contri-
bution of having CS on FSFI was then calculated after having
adjusted for these variables.

Results

Table 1 shows the demographic characteristics of patient and
control groups. In the CS group, 26 women were diagnosed
with Cushing’s disease. The remaining three patients had dif-
ferent disease etiologies as adrenal dysfunction (n=1), ectopic
Cushing’s syndrome (n=1) and exogenous CS (n=1). The pa-
tients with CS had diabetes mellitus (n=2), hypertension (n=4),
hypothyroidism (n=1), and anemia (n=1). All of these women
were receiving appropriate medical therapy and their comorbid
diseases were under control. There was no significant difference
between the patient and control group in terms of age, BMI and
birth settlement type. The level of education was significantly
higher in the control group than the patient group (p=0.001).
Also, the income level was significantly higher in the control
group (p=0.01).

According to FSFI questionnaire, 24 (88.9%) out of 29 women
with CS and 7 out of 30 women in the control group (24.1%)
had female sexual dysfunction. Women with CS had significant-
ly lower FSFI scores, while the median of total FSFI scores for
patients with CS and the control group were 16.6 [IQR: 5-23]
and 26.8 [IQR: 25.5-30.4], respectively (p<0.001). The arousal,
lubrication, the ability to achieve orgasm, pain and satisfaction
subdomains of FSFI were significantly lower in patients with
CS (Table 2). While mean FSFI desire domain scores were also
lower in patients with CS, but it did not reach a statistically sig-
nificant level (p=0.23).

Mean levels of E2, LH and DHEA-SO4 in patients with CS were
significantly lower than the control group (p<0.05), whereas
cortisol and 17-OH Progesterone levels were higher in the CS
group (Table 3, p=0.006).
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Table 3. Hormone levels in female patients with
Cushing’s Syndrome and healthy female controls

Female Sexual Function Index Form

Cushing’s Healthy

Syndrome, controls,
Variable n=29 n=30 p
Estradiol, pg/mL 202 (135-292) 260(20-444) 003
FSH, mIU/mL 7.66(4.8-12.8) 827(7.1-129) 039
LH, mIU/mL 632(44-89) 924(6-119) 003
PRL, ng/mL 10.6 (6.6-152) 9.37(49-11.8) 027
DHEA-SO4, ug/dL 065(02-24) 133(08-23) 005
Androstenedion, ng/mL 193 (0.9-3.9) 162(1-19) 033
17_OH progesteron,ng/mL. 042 (02-1.1)  0.30(0.2-04) 0.05
FF. testesteron, pg/mL 087(.1-29) 1.1504-18) 045
Cortisol, ug/dL. 2024 (106-287) 112.5 (77-177) 0.006

Progesteron, ng/mL 0.13 (0.06-0.24) 0.13 (0.05-0.21) 0.66

PRL: prolactin; LH: luteinizing hormone; FSH: follicle-stimulating hormone; DHEA-
SO4: dehydroepiandrosterone-SO4; F Testesterone; free testosterone, 17-OH P;17a
hydroxyprogestrone

Data was expressed as median (interquartile range). Bold letters represent p<0.05 and were
considered statistically significant

FSFI: Female Sexual Function Index

Table 4. Short-Form Health Survey Instrument (Sf36)

Questionnaire Scores female patients with Cushing’s
Syndrome and healthy controls

Cushing’s Healthy
Syndrome, controls,
n=29 n=30 P

PF 404 (31.4-45.6) 49.5(42.5-55) 0.002
RP 350 (35-49.2) 492 (43.8-56.2) 0.004
BP 37.5(31.5-46.5) 46.5(37.5-51.6) 0.025
GH 34.5(38.9-41.5) 50.9 (40.6-55) 0.000
VT 39.6 (33.7-46.7)  46.7 (42-56.2) 0.007
SF 409 (31.1-43.6) 49.0 (42.2-57.1) 0.001
RE 343 (29-349) 44.8 (36.7-44.8) 0.001
MH 39.1 (26.1-47) 49.3 (32.8-52.7) 0.067
PCS 39.3(32.2-43.2) 49.6 (41.5-55.3) 0.001
MCS 40.5 (32.7-42.9) 45.0 (35.6-54.3) 0.012

Data were expressed as median (interquartile range).

and were considered statistically significant.

Bold letters represent p<0.05

PF: Physical Functioning; RP: Role Physical; BP: Bodily Pain; GH: General Health;
VT: Vitality; SF: Social Functioning; RE: Role Emotional; MH: Mental Health; PCS:
Physical Health; MCS: Mental Health

The SF-36 scores of the patients with CS and controls are shown
in Table 4. The scores were lower in women with CS compared
with the HCs in seven of the eight domains of the SF-36. While
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Figure 1. A positive correlation was shown between FSFI to-

tal score and income levels
FSFI: Female Sexual Function Index

both physical and the mental summary scores of the SF-36 de-
creased in CS patients, the physical component summary score
(PCS) was more profoundly affected than the mental compo-
nent summary score (MCS) (p=0.001 and 0.012, respectively).
Furthermore, BDI scores were higher in the CS group (Table 2,
p=0.007).

In the correlation analysis of patients with CS, no correlation was
found between basal cortisol levels and FSFI scores. However
there was a positive correlation between FSFI scores and LH
levels (r=0.28, p=0.03). There was also a positive correlation be-
tween income levels and FSFI scores (r=0.3, p=0.03) (Figure 1).
Additionally, high cortisol levels were positively correlated with
BDI scores (r=0.5, p=0.003).

Discussion

Sexuality is an important part of a woman’s life and wellbeing
and it is modulated by a number of factors such as life events,
reproduction-related events, relationships, socio-cultural vari-
ables, BMI and hormonal status."” In our study, we tried to
match the patients’ and control group’s age, BMI, racial and re-
lationship status as much as possible, in order to eliminate the
possible confounding effects of these variables on sexuality. We
demonstrated that patients with CS exhibited higher rate of sex-
ual dysfunction, had poorer quality of life and higher rate of de-
pression as compared to the controls. A total of 88.9% of women
with CS had FSD. The total FSFI score and arousal, lubrica-
tion, pain, orgasm and satisfaction subdomains of FSFI were
significantly lower in female patients with CS. The only domain
that did not differ between patients and healthy controls (HCs)
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was that of sexual desire. Similarly, patients with CS had lower
quality of life scores and were additionally more depressed, in
comparison to the HCs. The majority of women with CS and go-
nadotropin deficiency had relatively low LH and estradiol levels
during early follicular phase.

Studies investigating the prevalence of FSD in different endocrine
diseases have shown decreased FSFI scores in patients with acro-
megaly and type 2 diabetes mellitus in comparison to the healthy
subjects.*?" Similarly, both being overweight and obese have
been identified as risk factors for sexual dysfunction in men, but
the relationship between sexual dysfunction and BMI in females
is yet to be determined.'?? In a previous study by our group, we
showed that obesity did not affect sexual function in women.™*
Likewise, Yaylali et al.”" investigated FSD in women who were
obese and overweight and found no significant difference between
obese patients and the nonobese control group in terms of total
FSFI scores. All these studies used the same FSFI survey with
ours which has been validated for Turkish population by Oksuz
et al."?. In our study, patients with CS and HCs were matched in
terms of BMI. Likewise, we found no difference in terms of FSFI
scores between subjects with a BMI over or under 25 suggesting
that female sexual function is not related to BMI.

Based on the National Health and Social Life Survey (NHSLS)
of 1992, which evaluated a sample of 1749 women aged be-
tween 18 and 59 years, a total of 43% of the women reported
sexual dysfunction, and low sexual desire being the most com-
mon complaint.”*! Similar to this result, the scores of sexual de-
sire domain in our study decreased both in patients with CS and
HCs. This supports the NHSLS data. In contrast, in our study,
the lowest scores of FSFI were in arousal and orgasm domains
in both groups, which differed from NHSLS results. However,
scores of these two domains were significantly lower in women
with CS relative to healthy women. Additionally women with CS
had lower scores in lubrication, satisfaction and pain domains of
FSFI when compared to the healthy women. An important point
in our study was that HC group had higher socio-cultural status
and income level than women with CS. This may have had an
effect on high scores of FSFI in the HCs.

There is paucity of data in the literature to establish an associa-
tion between FSD and chronic hypercortisolism. On the other
hand, some data have suggested that, in patients with CS, FSD
may be related to the low hormone levels caused by the inhibi-
tory effect of hypercortisolism on gonadotropin release.” Hy-
percortisolism has been shown to block hypothalamic GnRH
secretion and hence cause hypogonadotropic hypogonadism.?¢
In our study, patients with CS had lower LH levels than HCs.
There was also a positive correlation between FSFI scores and
LH levels. This might in part explain the higher rate of sexual
dysfunction in CS group.

In our study, patients with CS had lower estradiol levels than
HCs. As estrogen has a crucial role on maintaining the integrity
of vaginal tissues, estradiol levels might also affect sexuality
besides the inhibitory effects of high cortisol levels on gonado-
tropic hormones. Estrogen deficiency results in sexual dysfunc-
tion by causing vaginal atrophy and dyspareunia. Furthermore
arousal, sexual interest and response also decrease secondarily
to estrogen deficiency.*?"! In line with the latter, arousal, lubri-
cation, pain, orgasm and satisfaction subdomains of FSFI were
significantly decreased in patients with CS.

Sexual hormones interact with neurotransmitters in the central ner-
vous system, where the equilibrium between excitatory and inhibi-
tory factors can control sexual functioning.”® DHEA-SO4 is the
major secretory product of the adrenal cortex, an inactive precursor
that is metabolized by active androgens and/or estrogens in specific
peripheral tissues. Level of DHEA-SO4 decreases with age, irre-
spective of menopausal status. This may be associated with late-
onset hypogonadism and decreased libido in both men and women.
Reduction in DHEA-SO4 levels leads to impaired quality of life,
low libido and lack of well-being.*! In our study, the patients with
CS had decreased plasma level of DHEA-SO4 when compared to
the healthy women. This might be one of the possible factors con-
tributing to the sexual dysfunction in women with CS.

Hypercortisolism does not only affect sexual function but also
leads to several comorbidities which themselves might deterio-
rate sexual well-being. Diabetes, hypertension, cardiovascular
diseases, coagulopathy and hypothyroidism are more frequently
seen in CS.BY These systemic disorders may be associated with
pelvic atherosclerosis and cause sexual dysfunction. It is worth
to remember that, in our study, nearly 50% of the patients with
CS had at least one complication associated with hypercorti-
solism which could lead to sexual dysfunction.

Chronic exposure to hypercortisolism has a significant impact
on patient’s health and health-related quality of life (HRQoL).
We used the SF-36, a generic health questionnaire, to determine
HRQoL among our subjects. Seven of eight domains from the
SF-36 had significantly lower scores in the women with CS. We
had chosen SF-36 for evaluating quality of life in our subjects
because SF-36 is a health questionnaire which can easily predict
well-beings of both the patients and the healthy control group.®"

Women with CS were found to be more depressed than the HCs.
The relation between depression and chronic hypercortisolism is
very well known. Dysregulation of the biomarker cortisol sug-
gests the presence of an abnormal limbic system drive on the hy-
pothalamic-pituitary-adrenal axis in primary depression.”! Stark-
man et al.”! investigated neuropsychiatric findings in patients with
CS and revealed that depressed mood (77%) manifested with a
range of symptoms. Most patients described short spells of sad-
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ness, whereas others experienced constant hopelessness. Expo-
sure to supraphysiologic stress-level concentrations of cortisol for
a long time may be the cause of depression. The positive correla-
tion between cortisol levels and BDI scores in our study confirm
this hypothesis. In addition, there was a negative correlation be-
tween the SF-36 and BDI scale scores, which could confirm that
wellbeing may be directly affected by physiologic mood. In addi-
tion, higher SF-36, and lower BDI and, FSFI scores were found in
women with CS. Although women with CS have a worse quality
of life and more severely depressive mood, we have demonstrated
that CS per se affected FSFI independently.

There are some limitations that must be considered when inter-
preting these results. First, the small number of the patients may
limit the statistical significance of the obtained results. Second-
ly, the patient and control groups were not totally homogeneous,
differences such as income level and education status could have
affected our results. However, this is the first study which evalu-
ated sexual dysfunction in women with CS.

In conclusion, majority of women with CS in our study had
sexual dysfunction. Sexual dysfunction is a multifactorial con-
dition and our findings supported this notion. Additionally, we
found that income levels, physiologic mood, wellbeing and sex
hormone status are important factors in FSD. Further large-scale
multi-center studies are needed to clarify the impact of these fac-
tors on the pathogenesis of FSD in CS.
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